Binghamton University

The Open Repository @ Binghamton (The ORB)
Graduate Dissertations and Theses

Dissertations, Theses and Capstones

2015

Visual attention to emotional stimuli in individuals high on
psychopathic traits: Evidence from eye tracking
Donna M. Crossman

Follow this and additional works at: https://orb.binghamton.edu/dissertation_and_theses
Part of the Clinical Psychology Commons

Recommended Citation
Crossman, Donna M., "Visual attention to emotional stimuli in individuals high on psychopathic traits:
Evidence from eye tracking" (2015). Graduate Dissertations and Theses. 1.
https://orb.binghamton.edu/dissertation_and_theses/1

This Dissertation is brought to you for free and open access by the Dissertations, Theses and Capstones at The
Open Repository @ Binghamton (The ORB). It has been accepted for inclusion in Graduate Dissertations and
Theses by an authorized administrator of The Open Repository @ Binghamton (The ORB). For more information,
please contact ORB@binghamton.edu.

VISUAL ATTENTION TO EMOTIONAL STIMULI
IN INDIVIDUALS HIGH ON PSYCHOPATHIC TRAITS:
EVIDENCE FROM EYE TRACKING

BY
DONNA MARIE CROSSMAN, M.S.
BA, American University, 2005
MS, Binghamton University, 2011

DISSERTATION
Submitted in partial fulfillment of the requirements for
the degree of Doctor of Philosophy in Psychology
in the Graduate School of
Binghamton University
State University of New York
2015

ProQuest Number: 3728175

All rights reserved
INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

ProQuest 3728175
Published by ProQuest LLC (2015). Copyright of the Dissertation is held by the Author.
All rights reserved.
This work is protected against unauthorized copying under Title 17, United States Code
Microform Edition © ProQuest LLC.
ProQuest LLC.
789 East Eisenhower Parkway
P.O. Box 1346
Ann Arbor, MI 48106 - 1346

© Copyright by Donna Marie Crossman 2015
All Rights Reserved

Accepted in partial fulfillment of the requirements for
the degree of Doctor of Philosophy in Psychology
in the Graduate School of
Binghamton University
State University of New York
2015
May 11, 2015
Brandon Gibb, Chair and Advisor
Department of Psychology, Binghamton University
Peter J. Donovick, Member
Department of Psychology, Binghamton University
Albrecht Inhoff, Member
Department of Psychology, Binghamton University
Kevin Wright, Outside Examiner
Department of Psychology, Binghamton University
iii

Abstract
Researchers have described psychopaths as callous, cold-hearted individuals who show
reduced empathic response to their victims. It is suggested that the inability to identify negative
emotions, specifically fear, in individuals is what allows psychopaths to offend/take advantage of
other people as they do not recognize the fear in victims that may otherwise deter victimization.
This is the first study to examine how non-incarcerated individuals high on psychopathic
personality traits process emotions. Additionally, eye-tracking technology was used to provide a
more fine-grained assessment of attention. In contrast to hypotheses, the high psychopathic
group did not differ from the low psychopathic or anxious control groups on any of the emotion
processing tasks. This said, exploratory analyses revealed potentially interesting sex moderation
effects. For example, men high on psychopathic personality spent more time looking at fearful
eyes compared to men low on psychopathic personality and anxious men. Additionally, men low
on psychopathic personality had more errors in identifying angry faces compared to men high on
psychopathic personality and anxious men. Possible reasons for these findings as well as
suggested areas of future research are discussed.
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People with psychopathy cost the public millions of dollars annually as many of them are
incarcerated; however, “not all psychopaths are in prison. Some are in the Boardroom,” (Babiak,
Neumann & Hare, 2010, p. 174). Although fraudulent activity is not restricted to people with
psychopathy, researchers are increasingly studying “corporate psychopathy” (Babiak, Neumann
& Hare, 2010). Whereas researchers have estimated that 0.6-1.0% of the general population are
psychopaths, approximately 3.5% of business professionals could be diagnosed with
psychopathy (Gao & Raine, 2010). Similarities may exist between incarcerated individuals high
on psychopathic personality and successful undergraduate students high on psychopathic
personality. For example, stress immunity and social influence, two content scales of the
Psychopathic Personality Inventory-Revised (PPI-R; Lilienfeld & Widows, 2005), are evident in
a variety of populations. Researchers have begun to extend the study of psychopathy to
individuals who are successful in their careers, effectively navigate their world, attend college,
and manage to avoid incarceration (Babiak, Neumann & Hare, 2010). Unfortunately, studies of
the “successful psychopath” are sparse (DeMatteo et al., 2005, Gao & Raine, 2010).
Individuals with psychopathy are often characterized as manipulative, callous, fearless,
and lacking empathy (Blair, Mitchell, & Blair, 2005; Lilienfeld & Widows, 2005). This lack of
empathy is expected to play a role in both successful and unsuccessful psychopaths. These
characteristics affect psychopaths’ ability to interact with others in a meaningful way.
Researchers have theorized that an Integrated Emotions Systems (IES) model may explain the
empathy dysfunction and the fear dysfunction seen in people with psychopathy (Price, 2003).
The IES model posits that neural systems involved in the processing of emotions may not
function fully in those with psychopathy (Blair, Mitchell, & Blair, 2005). Specifically, the
amygdala, which has been implicated in some emotional learning paradigms shows less activity
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during aversive conditioning tasks in psychopathic individuals (Blair, Mitchell, & Blair, 2005).
The amygdala is also involved in tasks that require recognizing and processing emotional
expressions, and individuals with psychopathy have disturbances in both (Blair & Cipolotti,
2000). It is suggested that the inability to identify negative emotions, specifically fear, in
individuals is what allows psychopaths to offend/take advantage of other people as they do not
recognize the fear in victims that may otherwise deter victimization (Blair, Mitchell, & Blair,
2005).
It is possible that a deficiency in face processing contributes to the difficulty with
recognizing emotions in others that is characteristic of psychopaths. For example, researchers
have found that individuals with psychopathy as well as children with callous-unemotional traits,
which is thought to be on a developmental continuum with adult psychopathy, have difficulty
identifying and naming distressing emotions of others (i.e. fear, sadness) (Blair & Coles, 2000;
Marsh & Blair, 2008; Stevens, Charman, & Blair, 2001). Additionally, individuals high on
psychoticism (a trait similar to psychopathy in that they lack empathy and are coldhearted) have
difficulty identifying and empathizing with, affective states in other people, particularly when the
affect is negative (Miskovic & Schmidt, 2010). Moreover, individuals high on psychopathy show
reduced responding to threatening stimuli (i.e. less autonomic response as measured by sweat)
and deficits in empathy when shown sad faces (Blair, Mitchell & Blair, 2005). This deficit has
been observed in response to fearful faces as well as difficulties in recognizing fear postures, and
less reactivity to sounds and startle stimuli (Dadds et al., 2012). Further, although the emotional
deficits of individuals with psychopathy have usually been examined with computerized images,
the pattern has also been found in a naturalistic setting of callous-unemotional adolescent boys
interacting with their parents (Dadds, Jambrak, Pasalich, Hawes & Brennan, 2011).
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In addition to difficulty processing faces and recognizing emotions, individuals with
psychopathy may have attentional biases for specific emotions. For example, there is evidence
that individuals high on psychoticism show reduced attention to angry and happy faces as
compared to normal controls (Miskovic & Schmidt, 2010). Accordingly, attentional dysfunction
could explain the association between psychopathic traits such as disregard for social norms and
an insensitive interpersonal style (Newman et al., 2010) as well as their difficulty with face
processing and recognizing emotions.
One mechanism driving both the emotion processing difficulties and attentional biases in
psychopathic individuals may be reduced attention to the eye regions of faces. The eye regions
convey a wealth of emotional information and are often used to determine the emotion being
conveyed. Specifically, several studies have shown that people focus on internal features of the
face, in particular, the eyes, when completing tasks involving facial stimuli (Adolphs, 2006;
Henderson et al., 2005; Sekiguchi, 2011; Stacey et al., 2005; Walker-Smith et al., 1977) and the
eyes and mouth are particularly useful in discriminating between facial expressions (Adolphs,
2006). Supporting this hypothesis, boys exhibiting high levels of callous-unemotional traits
spend less time looking at the eye region of facial stimuli than children low on callousunemotional traits (Dadds, et al., 2008). This deficit in face processing has been shown in youth
with callous unemotional traits who grow to become psychopaths (Dadds, et al., 2008). Perhaps
importantly, this pattern was attenuated when individuals were directed to look at the eyes of the
facial stimuli, suggesting that they can do it when instructed to do so but do not attend to eyes
naturally on their own (Dadds, et al., 2008). To date, however, no study has examined patterns of
attention to eye regions of faces in psychopathic adults. If individuals high on psychopathic
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personality do not attend to the eyes, it could help to explain their deficits in emotional
recognition and processing.
Limitations of Previous Research
Despite the breadth of research conducted on psychopathy, face processing, emotion
recognition, and attentional biases, there are also some notable gaps in the literature. First, the
majority of studies examine incarcerated individuals and few studies have examined
psychopathic personality and processing of emotional stimuli in a non-incarcerated population
(Sadeh & Verona, 2008). Therefore, the “successful psychopath”, the one who has avoided
detection by the criminal justice system has largely been ignored in the psychopathy literature.
As psychopathic personality is seen as a dimensional construct, with extreme manifestations of
normal personality traits, examining the non-incarcerated psychopath is pertinent to
understanding the full spectrum of psychopathy.
Additional limitations to the current literature is that few studies examine psychopathic
personality in women, although Cleckley’s seminal work on psychopathy, The Mask of Sanity
included case studies of psychopathic women (Cleckley, 1988). There are very few studies
examining processing of emotions in psychopathic women, all have focused on incarcerated
women, and the results of the studies are mixed. For example, one study indicated there were no
differences between psychopathic and nonpsychopathic female offenders in startle response to
unpleasant photos (Sutton, Vitale, & Newman, 2002). In another study, psychopathic women in
an inpatient hospital performed worse than both a female psychopathic offender group and
normal group on identifying sad expressions in briefly presented stimuli (Eisenbarth, Alpers,
Segre, Calogero, & Angrilli, 2008).
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A third limitation is that most studies have focused on psychopathic and nonpsychopathic individuals, without the inclusion of any type of psychiatric control group. Without
this type of control group, it is difficult to ensure that any differences observed between
psychopathic and non-psychopathic groups is not due to general levels of psychopathology rather
than being a specific feature of psychopathy. An appropriate psychopathology control group for
a study examining psychopathic personality may be a group with moderate to severe anxiety.
Whereas psychopathy is associated with low threat sensitivity, anxiety is associated with threat
sensitivity (Lake, Baskin-Sommers, Li, Curtin, & Newman, 2011), suggesting that the two
groups may differ on terms of attentional bias and emotion recognition.
A fourth limitation of research examining attentional biases has to do with the method of
assessing these biases. The majority of studies examining attentional biases related to
psychopathology have used the dot probe task (MacLeod, Mathews, & Tata 1986). In this
computer-based task, emotional stimuli (e.g., faces) appear on the screen for a given amount of
time (e.g., 1000ms) and then disappear. At this point, a probe appears in the location of one of
the faces and participants are asked to respond as quickly as possible to the appearance of the
probe. Preferential attention toward emotional stimuli is inferred when reaction times to probes
replacing emotional stimuli are quicker than probes replacing neutral stimuli. However, recent
research has questioned the psychometric properties of reaction time measures of attention
(Brown et al., 2014; Kappenman, MacNamara, & Proudfit, in press; Price et al., in press;
Waechter, Nelson, Wright, & Hyatt, 2014) and researchers have begun to used more direct
measures of attentional allocation such as eye-tracking data, which allows a more comprehensive
picture of attentional allocation (Armstrong & Olatunji, 2012). Specifically, in addition to
measuring whether the person looks longer at one stimulus (e.g., facial display of emotion)
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versus another, eye-tracking also allows one to determine how long the participant looks at
different regions of a given stimulus (e.g., eye region of a face). Although gaze direction and
attention are not synonymous constructs, attentional shift and eye movements are strongly
correlated (Van der Stigchel & Theeuwes, 2005).
The Current Study
The current study examined the relation between psychopathic personality, attention and
emotion. The study focused on three groups of non-incarcerated men and women: (i) those with
high levels of psychopathy and low levels of anxiety, (ii) those with high levels of anxiety and
low levels of psychopathy, and (iii) those with low levels of psychopathy and anxiety. Eyetracking methods were used to examine the relation between psychopathic personality and face
processing. First, attention biases for emotional faces were examined across groups. It was
hypothesized that (i) individuals high on psychopathic personality would disengage more easily
from faces showing distressing emotions (fearful, angry), (ii) individuals low on psychopathic
personality would not have biases to particular faces and instead would attend equally across
facial expressions, and (iii) individuals in the anxiety group would have difficulty disengaging
from distressing (i.e. angry and fearful) faces. Next, biases in attention to the eye regions of faces
were examined across groups. It was hypothesized that individuals high on psychopathic
personality would spend less time looking at the eye region of faces (in both the dot-probe task,
and the emotion recognition) compared to those low on psychopathic personality and the anxiety
control group. Finally, difficulties in emotion recognition were assessed. It was hypothesized that
individuals high on psychopathic personality would have more errors naming the distress
emotions depicted (i.e. fear, anger) in an emotion recognition task as compared to the other two
groups. As noted little research has been conducted examining psychopathic women. Therefore,
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exploratory analyses were conducted to determine whether psychopathic men and women
performed differently on the eye-tracking tasks.
Method
Participants
Participants were screened and recruited over 5 semesters, beginning in Fall of 2013 and
finishing in Spring of 2014. Undergraduate students at an upstate NY University enrolled in
psychology courses completed screening measures in mass testing, including the Psychopathic
Personality Inventory-Revised Short Form (PPI-R: SF; Lilienfeld, 1996) and the State-Trait
Anxiety Inventory (STAI; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983) and were
awarded with research credit for their time. Additionally, students in other departments (i.e.
Engineering, Management) were asked to complete the screening measures (less than 15 minutes
of their time) for which they were entered into a drawing for one of several $50 gift cards.
Finally, students were recruited from an Upstate NY community college with the same
incentives as those students outside of the Psychology Department (i.e., in the Engineering and
Management departments) of the upstate NY University. For this study, three groups of
participants were recruited: high psychopathy (16 men, 15 women), low psychopathy (9 men, 22
women), and high anxiety (17 men, 16 women). To qualify for the high psychopathy group,
individuals were required to score in the upper quartile of the PPI-R SV of all respondents and
not have a moderate to severe anxiety score based on the STAI Trait. To qualify for the low
psychopathy group, participant were required to score in the lower quartile of the PPI-R SV of
all respondents and not have a moderate to severe anxiety score based on the STAI Trait.
Finally, to qualify for the high anxiety group, participants were required to score in the moderate
to severe range of anxiety on the STAI and not have a PPI-R SV score in the upper or lower
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quartile. Of the 35 individuals (16 men, 19 women) who met criteria for the high psychopathy
group, 31 enrolled in the study (16 men, 15 women). Of the 72 individuals (27 men, 45 women)
who met criteria for the low psychopathy group, 31 enrolled in the study (9 men, 22 women).
Finally, of the 62 individuals (27 men, 35 women) who met criteria for the anxiety group, 33
enrolled in the study (17 men, 16 women). Although participants were recruited using the PPI-R
SV, they also completed the full version of the PPI-R as part of the laboratory visit as well as
completing the STAI Trait again. The scores of all participants on these measures were
consistent with their original group assignments. On the full version of the PPI-R, the high
psychopathic group’s average score was 341.5 out of possible 616, which is higher than an
offender sample, M = 283.9 (Lilienfeld & Widows, 2005). Descriptive statistics for the three
groups are presented in Table 1.
Measures
Levels of psychopathy were assessed using the Psychopathic Personality Inventory
Revised-Short Version (PPI-R SV; Lilienfeld & Widows, 1996) and the full version of the PPI-R
(Lilienfeld & Widows, 2005). The PPI-R SV is a 56-item, self-report questionnaire that measures
psychopathic personality traits using an ordinal response set consisting of “False,” “Mostly
False,” “Mostly True,” and “True.” The PPI-R SV has eight content scales that comprise the
total score. The content scales consist of, Machiavellian Egocentricity, Rebellious
Nonconformity, Blame Externalization, Carefree Nonplanfulness, Social Influence, Fearlessness,
Stress Immunity, and Coldheartedness. The current study utilized scores from the PPI-R Short
Version (PPI-R SV, Lilienfeld & Andrew, 1996), which is based directly on the PPI-R full
version and has demonstrated good reliability in measuring self-reported psychopathic
personality traits (Vaughn, Howard, & DeLisi, 2008). The PPI-R has been standardized on
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incarcerated and non-incarcerated populations. For the community/college standardization (nonincarcerated) sample internal consistency ranges from .78 to .92 and temporal stability ranges
from .82 to .93 (Lilienfeld & Widows, 2005). In the current study, PPI-R SV demonstrated good
internal consistency (α =.78). As noted above, participants also completed the full version of the
PPI-R as part of the laboratory assessment. The PPI-R exhibited excellent internal consistency
in this sample (α =.96) and all individuals remained in their respective groups (i.e. high scorers
on the PPI-R SV remained high scorers on the PPI-R and low scorers remained low). Levels of
anxiety were assessed using the State-Trait Anxiety Inventory (STAI; Spielberger et al., 1983).
The STAI is a 40 item self-report measure that assesses level of anxiety, distinguishing between
state (i.e. temporary condition) and trait (i.e. general tendency to perceive situations as
threatening). Internal consistencies for state anxiety scale scores ranged from 0.83 to 0.92 and for
trait anxiety scale scores ranged from 0.86 to 0.92 for male and female college students. The
current study focused on trait anxiety and the STAI-Trait exhibited good internal consistency in
this study (α =.89).
Attentional biases were assessed with a dot probe task during which eye tracking was
used to assess patterns of gaze. Prior to starting the eye tracking component of the experiment,
subjects’ eyes were calibrated to ensure accurate measurement. Individuals whose eyes could not
be calibrated could not complete the eye-tracking tasks. Eye fixations were defined as at least
100 milliseconds. Participants’ fixations were used to examine face processing and interest areas
for each task. Stimuli for the dot-probe task consisted of pairs of facial expressions that
contained one emotional (angry, fearful, or happy) and one neutral photograph from the same
actor taken from a standardized stimulus set (Tottenham et al., 2009). Photographs from each
actor (16 males and 16 females) were used to create angry-neutral, fearful-neutral, and happy-
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neutral stimulus pairs (192 pairs total). The images were 80mm high x 70 mm wide and were 90
mm apart. Participants sat a distance of 90 cm away from the computer monitor with their chin
on a chin rest. Each stimulus pair was presented in random order. Each trial began with the
presentation of a central fixation cross, and participants were required to make a central fixation
before stimuli were presented. Stimuli were presented for 1000 ms, followed by a probe (a halfclosed or fully closed circle). Although previous dot-probe tasks use probes to replace the
neutral or emotional images (Macleod, Mathews, & Tat, 1986), the current study superimposed
the probe on the faces to examine disengagement more accurately. Following presentation of the
dot probe on the screen, participants were asked to indicate which type of probe was presented as
quickly as possible using a handheld controller. The probe was presented with equal frequency in
the location of the emotional and neutral faces. Trials with response errors were excluded
(3.93%) as were trials with response times less than 150 ms or greater than 1500 ms (3.49%).
Although previous research in children with psychopathic tendencies used 500ms for the
dot probe task presentation of facial stimuli (Kimonis, Frick, Fazekas & Loney, 2006) extending
the time of stimuli presentation prior to the probe’s appearance to 1000ms allows for a more
comprehensive examination of attentional disengagement. In addition, whereas in previous
research the faces disappeared prior to the appearance of the probe, in this study, the faces
remained on the screen after the appearance of the probe to more directly assess disengagement
of attention. During this task, patterns of gaze allocation were assessed using a SR Research
Eyelink 1000 System eye tracker. Due to an unanticipated error in programming, initial fixations
could not be calculated; thus, comparisons could not be made. Therefore analyses focused on
attentional biases and proportion of time spent looking at the eye region of each of the emotional
faces. Attention bias was calculated as the time it took to disengage from the emotional face to
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look at the probe that was on the neutral face. Additionally, a proportion was calculated to
determine the amount of time spent looking at the eye region for each emotion. The following
formula was used: Proportion spent looking at eyes = Time spent looking at eyes/Time spent
looking at face. This proportion was calculated for angry, fearful, and happy faces.
Finally, participants’ emotion recognition abilities were examined. In this task, faces
displaying different emotions (angry, fearful, happy, neutral) were presented one at a time on the
computer screen. Participants sat a distance of 90 cm away from the computer monitor with their
chin on a chin rest. Each picture was presented in random order. Each trial began with the
presentation of a central fixation cross, and participants were required to make a central fixation
before stimuli were presented. In line with previous research, each face was presented for 2
seconds (Dadds, et al., 2008). A different set of facial stimuli were used to limit the opportunity
for practice or experience effects. The photos were taken from the Japanese and Caucasian Faces
of Emotional Expressions (JACFEE; Matsumoto & Ekman, 1998). The colored photographs
consisted of Caucasian men and women in similar plain clothing. After the stimulus was
removed from the screen, the participants were asked “What emotion was just shown to you?”
Participants were instructed to press a button associated with a given emotion (1-angry, 2-fearful,
3-happy, 4-neutral). In addition to determining the accuracy of labeling of each emotion, the time
spent looking at the eye region of each face across emotions was examined. A similar proportion
was created for this task as was created for the dot probe task, to determine time spent looking at
the eye region of each emotional face: Proportion spent looking at eyes = Time spent looking at
eyes/Time spent looking at face.
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Procedure
Those individuals who scored in the upper quartile range on the PPI-R SF (Lilienfeld,
1996) and those who score in the lower quartile range were invited to the lab to complete the full
protocol. Additionally for the anxiety/control psychopathology group, individuals who score in
the moderate or severe range of anxiety were offered the opportunity to complete the full
protocol. Once in the laboratory, and after informed consent was obtained, all subjects completed
questionnaires, and the eye-tracking components of the protocol: a dot probe task and an emotion
recognition task.
Prior to each eye-tracking task, the participant’s eyes had to be calibrated. This consisted
of a two-dimensional calibration in which participants sat 90 cm away from the screen and rested
their chin on a chin rest. Participants were asked to look at the fixation cross as it was presented
on the screen. Nine fixation crosses appeared on the screen at various locations in random order.
Once they had fixated at the cross, participants were instructed to press a button on a handheld
controller. Once they did so, the fixation cross would disappear, and then reappear at one of the
other locations. They were instructed to do this until all nine locations has been fixated upon.
Next, there was a validation cycle that measured saccades to the nearest 0.3 degree of visual
angle.
After the first calibration, the dot probe task began. Participants were shown 192 pairs of
faces that contained one emotional (angry, fearful, or happy) and one neutral photograph from
the same actor taken from a standardized stimulus set (Tottenham et al., 2009). Each stimulus
pair was presented in random order. Each trial began with the presentation of a central fixation
cross, and participants were required to make a central fixation before stimuli were presented.
Stimuli were presented for 1000 ms, followed by a probe (a half-closed or fully closed circle).
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Following presentation of the dot probe on the screen, participants were asked to indicate which
type of probe was presented as quickly as possible using a handheld controller. The probe was
presented with equal frequency in the location of the emotional and neutral faces. Their
responses were recorded and their eye movements were tracked with a SR Eyelink 1000 System
eye tracker.
After the dot probe task, participants received a short break. Then an additional
calibration trial occurred to ensure accurate measurement of eye movements. Next the ratings
task began. Subjects were shown 16 faces displaying different emotions (angry, fearful, happy,
neutral) were presented one at a time on the computer screen. Each picture was presented in
random order. Each trial began with the presentation of a central fixation cross, and participants
were required to make a central fixation before stimuli were presented. After the stimulus was
removed from the screen, the participants were asked “What emotion was just shown to you?”
Participants were instructed to press a button associated with a given emotion (1-angry, 2-fearful,
3-happy, 4-neutral). The accuracy of their responses were recorded. Additionally, their eye
movements were tracked with an SR Eyelink 1000 System eye tracker.
Results
A preliminary examination of the data revealed the presence of missing data, with up to
8% missing for any given variable due to participant nonresponse. We examined whether the
data were missing at random, thereby justifying the use of data imputation methods for
estimating missing values (cf. Shafer & Graham, 2002). Little’s missing completely at random
(MCAR) test, for which the null hypothesis is that the data are MCAR (Little & Rubin, 1987),
was nonsignificant, χ2(600) = 596.07, p = .54, providing support for the imputation of missing
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values. Given these results, maximum likelihood estimates of missing data were created and
used in all subsequent analyses (see Shafer & Graham, 2002).
Hypothesis 1: Individuals high on psychopathic personality will disengage more easily
from faces depicting distressing emotions (fearful, angry). Individuals low on psychopathic
personality will not have biases to particular faces, and instead will attend equally across facial
expressions.
This hypothesis was tested with a 3 (Group: High Psychopathic, Low Psychopathic,
Anxiety Control) x 3 (Emotion: Angry, Fearful, Happy) repeated measures ANOVA with time to
disengage attention from emotional faces serving as the dependent variable. In this analysis, the
main effect of group was not significant, F(2, 92) = 0.34, p = .71, η²p = .01, nor was the main
effect of emotion, F(2, 184) = 1.01, p = .34, η²p = .01. Finally, the group x emotion interaction
was also nonsignificant, F(4, 184) = 0.80, p = .53, η²p = .02. Therefore, this hypothesis was not
supported. Exploratory analyses were then conducted to examine the potential moderating role
of participant sex. The group x emotion x sex interaction was not significant, F (4, 178) = 0.76,
p = .56, η²p = .02.
Hypothesis 2: Individuals high on psychopathic personality will spend less time looking
at the eye region of faces (in both the dot-probe task, and the emotion recognition) compared to
those low on psychopathic personality and the psychopathology control group.
This hypothesis was also tested with two 3 (Group: High Psychopathic, Low
Psychopathic, Anxiety Control) x 3 (Emotion: Angry, Fearful, Happy) repeated measures
ANOVAs with duration of attention to the eye region for each emotion serving as the dependent
variable. For the dot probe task, the main effect of group was not significant F(2, 92) = 0.34, p =
.72, η²p = .01, nor was the main effect of emotion F(2, 184) = 0.45, p = .64, η²p = .01. Lastly, the
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group x emotion interaction was nonsignificant F(4, 184) = 0.69, p = .59, η²p = .02. For the
ratings task, although the main effect of group, F(2, 92) = 1.05, p = .36, η²p = .02, and the group
x emotion interaction, F(4, 184) = 1.04, p = .39, η²p = .02, were not significant, there was a
significant main effect of emotion , F(2, 184) = 30.89, p < .001, η²p = .25. Examining the form of
this main effect revealed that participants in general spend more time looking at the eye region of
angry faces (.60) than the eye region of fearful (.52) or happy faces (.49).
Finally, exploratory analyses were conducted to examine the potential moderating role of
participant sex, focusing first on attention to the eye region in the dot probe task and then
focusing on attention to eye region in the ratings task. Examining attention to eye regions in the
dot probe task, there was not a significant sex x group x emotion interaction F(4, 178) = .76, p =
.56, η²p = .02.
In contrast, examining attention to eye regions in the ratings task, there was a significant
sex x group x emotion interaction, F(4, 178) = 2.74, p = .03, η²p = .06. To determine the form of
this interaction, follow up tests were conducted to examine the sex x group interaction for each
emotion separately. These analyses revealed that although the group x sex interaction was not
significant for angry faces, F(2, 95) = 0.46, p = .63, η²p = .01, or happy faces, F(2, 95) = 2.07, p =
.13, η²p = .04, it was significant for fearful faces, F(2, 95) = 7.12, p = .001, η²p = .14. Examining
group difference in attention separately among men and women showed that there were
nonsignificant group differences in attention to fearful faces in women, F(2, 53) = 2.73, p = .08,
η²p = .10, and a significant group differences for men, F(2, 42) = 5.30, p = .009, η²p = .21. Post
hot tests revealed that men high on psychopathic personality spent more time looking at fearful
eyes (56%) compared to men low on psychopathic personality (50%) and anxious men (50%),
with the latter two groups not differing significantly.
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Hypothesis 3: Individuals high on psychopathic personality will have more errors
naming the distress emotions depicted (i.e. fear, anger) in an emotion recognition task as
compared to the other two groups.
This hypothesis was tested with a 3 (Group: High Psychopathic, Low Psychopathic,
Anxiety Control) x 3 (Emotion: Angry, Fearful, Happy) repeated measures ANOVA with
accuracy of naming each emotion as the dependent variable. The main effect of group was not
significant, F(2, 92) = 1.73, p = .18, η²p = .04, nor was the main effect of emotion, F(2, 184) =
2.86, p = .06, η²p =.03. In addition, the group x emotion interaction was a nonsignificant trend,
F(4, 184) = 2.19, p = .07, η²p =.05.
Finally, exploring the potential moderating role of participant sex, there was a significant
main effect of sex, F(1, 89) = 7.12, p=.009, η²p =.07, which was qualified by a significant group
x sex interaction, F(2, 89) = 6.24, p = .003, η²p = .12, and a significant group x sex x emotion
interaction, F (4, 178) = 5.12, p = .001, η²p = .10. Examining the group x emotion interaction
separately for men and women, it was significant for men F(4, 78) = 4.57, p = .002, η²p = .19, but
not for women F(4, 100) = 1.37, p = .25, η²p = .05. Among men, the group difference in accuracy
at recognizing anger was significant F(2, 42) = 4.61, p = .02, η²p = .19, with those in the low
psychopathic personality group being less accurate at recognizing angry faces (89%) compared
to men high on psychopathic personality (100%) and anxious men (99%). Among men, the
group difference in accuracy at recognizing fear was not significant F (2, 42) = .81, p = .45, η²p =
.04, and the model for happy faces would not run because all participants had 100% accuracy on
the ratings task.
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Discussion
The current study examined how non-incarcerated adults exhibiting high versus low
levels of psychopathic personality traits would perform on a variety of emotion processing tasks.
Research has suggested that individuals at risk of developing psychopathy, and those with
psychopathy, may have difficulty identifying fear in others (Dadds, et al., 2008; Blair, Mitchell,
Blair, 2005), which may be what allows them to take advantage of other people. This is the first
study to examine emotion processing in non-incarcerated adults exhibiting high levels of
psychopathic personality traits despite the value this research would have in understanding the
similarities between these populations and their incarcerated counterparts.
We hypothesized that individuals high on psychopathic personality would disengage
more easily from fearful and angry faces compared to those low on psychopathic personality or
an anxious control group. This hypothesis was not supported and all groups attended equally
across emotional faces. Although the precise reasons for the lack of significant group
differences is not clear, there are at least two possibilities. First, it may have been due to the
nature of the high psychopathy group, which was functioning well enough to attend college.
Indeed, only one person in the study had a history of arrest and this person was in the anxious
group (possession of marijuana). Therefore, it is possible that individuals who have remained
unincarcerated despite high psychopathy are just as likely to disengage from emotional faces as
their low psychopathy counterparts. Successful psychopathy, then, may be maintained by
individuals’ ability to at least feign typical reactions to emotional faces. That is, even if an
individual high on psychopathy is having a particular physiological response (or lack of it) to
witnessing emotion, he or she may be able to remain visually engaged with another person.
Although there is a well-established body of research on emotion processing in incarcerated
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populations, the current study provides some elucidation of the emotion processing among
successful psychopaths. Perhaps what helps a successful psychopath avoid incarceration is linked
to other characteristics, not just difficulty in identifying, processing, or empathizing with others’
emotions. A second possible reason for the nonsignificant group differences has to do with the
nature of the dot probe task used in this study. Specifically, whereas in a typical dot probe
experiment, the faces disappear before the probe appears, in this study, the faces stayed on the
screen and the probe was superimposed on one of the faces. Although this design decision was
made to have a better measure of attentional disengagement, it may also have caused individuals
to be hypervigilant in scanning the screen in order to detect the probe, which may have obscured
group differences.
The second hypothesis was related to a mechanism hypothesized to contribute to
difficulties identifying fear, specifically, the time they spent attending to the faces, and especially
the eyes, of others (e.g., Dadds, et al., 2008). I hypothesized that individuals high on
psychopathic personality would spend less time looking at the eye region of faces compared to
the low psychopathic and anxious control groups. This hypothesis was also not supported. In the
current study, adults with high psychopathy spent the same amount of time looking at the eyes as
the low psychopathic personality and the anxiety control groups. However, exploratory analyses
revealed sex differences in attention to emotional eyes, such that men high on psychopathic
personality spent more time looking at the eyes of fearful faces as compared to men in the other
two groups. There was no group difference among the women. This attention to fearful faces,
although not originally hypothesized, may be an important finding. One thing to note is that the
sample in the current study is young (average age of 19.6 years old), suggesting that although all
participants are currently unincarcerated, it is not known whether these individuals will go on to
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offend, in either a violent or non-violent way (e.g., Bernie Madoff). It is possible, then, that men
who are high on psychopathy remain attentive to eyes of fearful faces to a) feign interest, as what
is suggested by the findings of the first hypothesis, or b) to maybe gather more information about
a potential victim. The current study does not allow for the testing of such hypotheses, but future
work may consider longitudinal research with individuals high in psychopathy, or incorporate
additional assessments to determine patterns of physiological arousal in conjunction with visual
attention. For instance, are psychopathic men more likely to attend to the eyes while having a
lower physiological response than others? Perhaps visual attention assessment is not capturing
this neurological phenomenon, but eye-tracking technology paired with physiological arousal
measures such as galvanic skin response or heart rate, or even brain imaging like fMRI or brain
waves in EEG would provide a fuller picture of emotional processing of those high on
psychopathic personality.
Our last hypothesis was that individuals high on psychopathic personality would have
more errors in identifying angry and fearful faces compared to the low psychopathic and anxious
groups. This hypothesis was not supported. However, exploratory analyses again suggested the
presence of sex differences. Specifically, low psychopathic men were less accurate at naming
emotions, specifically anger, compared to men in the high psychopathic and anxious groups.
Although these differences were statistically significant, they were not necessarily clinically
significant, as most individuals accurately identified all emotional faces. One explanation for the
discrepancy between the current findings and previous research is that previous research was
conducted with children, who may have had more difficulty identifying emotion due
developmental phase, thereby reducing ceiling effects. Another possibility is that an inability to
identify fear is specific to incarcerated individuals. Perhaps, for individuals high in psychopathy
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who have remained unincarcerated, this ease of identifying emotions contributes to their
successful psychopathy. Although they can recognize emotions with ease, recognition alone does
not imply empathic response. These results are consistent with what has been speculated above.
It may be that men high in psychopathy, more so than women or men low in psychopathy, are
able to stay engaged in emotions, and readily identify emotions, not in the service of empathy
and community, but in the service of attempting to read and ultimately control an interpersonal,
emotional situation. Certainly, anecdotally, this is what successful psychopaths have done in
their lives: make people feel included, understood, etc. only to then use that information to
exploit or cheat someone.
This study is the first to examine non-incarcerated adults high on psychopathic
personality and emotion processing. The current study provides a foundation for the study of
successful psychopaths and emotion processing. Additionally, although undergraduate students
were used, they were from two Universities and multiple departments, enhancing generalizability
of the findings. Despite these strengths, there are some limitations that should be noted. First, a
self-report screening tool of psychopathic personality was used, and has not been as wellvalidated as the full version of the measure. Self-report measurements in general are susceptible
to validity issues, including positive and negative impression management, as well as careless or
inconsistent response patterns. Although the full version allows for calculation of such scores,
and lets a specific measure be included or exclude from the study, the screener version does not.
As mentioned previously, the sample was relatively young (average age of 19.6 years old), and
although all participants are not currently incarcerated, it is unknown whether these individuals
will offend in the future, in either a violent or non-violent way. Indeed, in the current study, only
one subject reported a criminal history –a woman in the Anxious group reported being arrested
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for possession of marijuana. Therefore, the high psychopathy group was not only not
incarcerated, but also did not appear to have a history of criminal activity. This said, the mean
PPI-R score of the high psychopathology group was higher than that observed in a previous
study of incarcerated individuals (Lilienfeld & Widows, 2005) suggesting that the lack of
significant group differences in the current study may have been due more to fact that individuals
in the high psychopathology group in this study were relatively well functioning rather than to
them exhibiting lower levels of psychopathy.
Another potential limitation is that the emotional faces used in the ratings tasks were not
subtle, but rather, fully expressed emotions. Therefore, although some significant group
differences were observed, findings may have been stronger with more subtle displays of
emotion. Future researchers might consider using morphed faces, which start at subtle
expressions of emotions and transition to more blatant expressions of emotions, thus providing a
wider range of information regarding the point at which emotions become identifiable, and to
whom.
In summary, this is the first study to assess emotional processing of non-incarcerated
adults high on psychopathic personality. Future research is needed to determine whether the
deficits observed in incarcerated psychopaths will be observed in the non-incarcerated, higher
functioning counterparts. The current results suggest that deficits in emotion processing may
only be observed at greater levels of psychopathy or general impairment. The current results
also highlight the need for additional research on psychopathic women as it appears that there are
meaningful and important differences in emotion processing between psychopathic women and
men. This research may ultimately inform early intervention or prevention programs for nonincarcerated individuals showing signs of psychopathy.
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Table 1.
Demographic Information by Group and Sex

High Psychopathy

Low Psychopathy

Anxious Control

Male
(n=15)

Female
(n=14)

Male
(n=9)

Female
(n=22)

Male
(n=16)

Female
(n=16)

Age (M, SD)

18.9
(0.9)

19.0
(1.1)

20.7
(6.1)

19.8
(1.5)

20.3
(2.9)

19.3
(1.5)

Race (% Caucasian)

68.8%

66.7%

80%

77.3%

62.5%

62.5%

PPI-R SV (M, SD)

160.0
(10.3)

157.7
(7.2)

98.3
(3.9)

92.7
(7.9)

122.7
(13.5)

111.3
(13.5)

PPI-R Full (M, SD)

351.8
(31.8)

328.7
(33.3)

247.3
(19.7)

236.2
(14.9)

286.9
(27.1)

255.8
(31.2)

STAI (M, SD)

31.8
(6.1)

36.8
(8.1)

44.5
(9.2)

41.0
(11.9)

56.9
(6.2)

61.2
(10.2)

Note. PPI-R SV = Psychopathic Personality Inventory - Revised Short Version. PPI-R =
Psychopathic Personality-Revised Full Version. STAI = State Trait Anxiety Inventory-Trait
Version.
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Table 2.
Raw Data for Dot Probe Task by Group and Sex

High Psychopathy

Time to
Disengage
(M, SD)

Proportion
(%)
Attention to
Eye Region
(M, SD)

Low Psychopathy

Anxious Control

Male
(n=15)

Female
(n=14)

Male
(n=9)

Female
(n=22)

Male
(n=16)

Female
(n=16)

Angry

430.8
(87.4)

585.8
(310.7)

450.1
(297.4)

460.7
(368.2)

333.69
(116.9)

510.7
(240.8)

Fearful

514.6
(231.4)

533.7
(434.7)

453.7
(219.9)

576.0
(244.5)

474.9
(150.2)

572.5
(370.9)

Happy

420.5
(154.1)

369.9
(209.3)

480.6
(264.4)

319.2
(199.6)

454.0
(178.0)

420.3
(275.3)

Angry

.09
(.12)

.18
(.15)

.12
(.13)

.17
(.18)

.16
(.16)

.22
(.15)

Fearful

.20
(.16)

.17
(.17)

.12
(.17)

.19
(.17)

.15
(.16)

.21
(.15)

Happy

.18
(.16)

.16
(.18)

.12
(.16)

.16
(.17)

.18
(.17)

.18
(.19)

Note. High Psychopathy = High psychopathic group. Low Psychopathy = Low psychopathic
group. Anxious Control= Anxious control group.
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Table 3.
Raw Data for Ratings Task by Group and Sex
High Psychopathy

Proportion
Attention to
Eye Region
(M, SD)

Low Psychopathy

Anxious Control

Male
(n=15)

Female
(n=14)

Male
(n=9)

Female
(n=22)

Male
(n=16)

Female
(n=16)

Angry

.60
(.09)

.60
(.10)

.63
(.07)

.59
(.05)

.61
(.06)

.59
(.08)

Fearful

.56
(.07)

.49
(.07)

.50
(.05)

.53
(.08)

.50
(.05)

.56
(.07)

Happy

.47
(.21)

.44
(.20)

.45
(.07)

.53
(.08)

.52
(.05)

.49
(.21)

Note. High Psy = High psychopathic group. Low Psy = Low psychopathic group. Anxious =
Anxious control group.
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